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Activation Energy Asymptotics Revisited (II) - Diffusion-Flame
Structure in the Premixed-Flame Regime

Jong Soo Kim™

ABSTRACT

Activation energy asymptotics (AEA) for Linan’s premixed-flame regime is revisited
in this paper. First, the detailed AEA procedure for the premixed-flame regime is
demonstrated, so that the practitioners’ of AEA could easily apply the method to their
own problems. In addition, the controversies surrounding the premixed—flame regime,
namely the closure controversy and fast-time instability paradox, are explained. Finally,
the limitation of AEA, mainly arising from the wrong prediction of fuel leakage through
the reaction zone, is examined and the Zel'dovich-Linan kinetics is introduced as an
alternative to meet the needs of modern combustion analysis, where the detailed

chemical structure of flame is demanded.
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